Introduction: Hospital infections prolong patient hospitalization, necessitate additional treatment, increase mortality rate, raise hospital expenses, and even reduce the level of health in the society. The purpose of this research was to study hospital infections in selected hospitals of Qazvin. Methods and Materials: This was an analytic-cross-sectional study. The research population consisted of 25,628 hospitalized patients in the first eight months of 2012 in three selected hospitals of the Qazvin Province. The algorithm of reporting hospital infections, the National Program of Controlling Hospital Infections, and 223 patient files hospitalized due to hospital-acquired infections were used to collect information. The collected information was analyzed using the SPSS V. 17 software; the descriptive statistics was used to analyze the qualitative variables; and the descriptive statistics together with chi-square and t-test were employed for the quantitative variables. Results: The ICU units had the most cases of hospital infections. Respiratory pneumonia and urinary infections topped the list of hospital infections. The most invasive treatments carried out on patients with hospital infections were surgery, urinary catheter, and venous catheter, respectively. More than 50 percent of patients with hospital infections were hospitalized for 2 to 21 days. Results and Conclusions: Because of the high rate of hospital infections, especially in the ICU ward, authorities must give top priority in their plans to designing suitable educational programs to inform hospital staff and patients of hospital infections and to provide suitable resources for dealing with this problem.
Introduction
Hospital infections are one of the major medical, social, and economic problems of developed and developing countries and have been known for centuries as a severe problem influencing quality of healthcare and as the main reason for the undesirable side effects of healthcare. Hospital infections are infections caused from 48 to 72 hours after hospitalization or, at the maximum, six weeks after discharge from hospitals. These infections are not latent in patients but rather develop in them for the first time [1] [2] . Hospital infections prolong patient hospitalization, raise patient mortality rate, and, as a result, increase hospital expenses [2] . Infections of the urinary system and of the respiratory system, septicemia, and surgical site infections are the most common hospital infections [3] . Bacteria most reported as causing hospital infections include Acinetobacter, Pseudomonas aeruginosa, and Escherichia coli [4] . Hospital infections prolong patient hospitalization, necessitate additional treatment, raise patient mortality rate, and afflict healthy people and lower the level of heath in the society. These infections spread not only to patients but also to anybody in contact with them such as hospital staff, visitors, and others. There is also the danger of their being spread in the society. In fact, we can say that hospital infections are multidimensional. The possibility of their transmission from one patient to another, or from a patient to hospital staff, gives these infections their social dimension. In a study conducted by the World Health Organization in 55 hospitals situated in 14 countries of the four regions of Europe, East Mediterranean, Southeast Asia, and Western Pacific, it was found that, on the average, 8.7 percent of hospitalized patients were afflicted with hospital-acquired infections. This study also reveals that more than 4.1 million people in the world suffer from hospital infections [5] . Therefore, it is necessary that hospital infections be studied, especially in Iran and other developed countries because being informed of the situation regarding hospital infections allows us to organize suitable plans to improve the status quo [6] [7] . This research was conducted to study hospital infections in selected hospitals affiliated with Qazvin Medical Sciences University.
Materials and Methods
This was an analytic cross-sectional study. The research environment included the selected hospitals A, B, and C in the Qazvin Province. These hospitals were teaching hospitals two hospitals were for adult and a hospital was for children. The research population were 25,628 patients hospitalized in the first eight months of 2012 in these three hospitals. The patients were studied to determine the spread of hospital infections in all of the wards and to identify microorganisms causing hospital infections. Out of the 25,628 patients, 242 were afflicted with hospital infections. All of the tests, the symptoms, and the initial and final diagnoses of these hospital infections were recorded in patient files and in the hospital information system (HIS) and had been confirmed by the doctor in charge of controlling infections. All of these 242 were entered into the study and analyzed. Those who had fever 48 hours before the start of the study, and those who had died, were omitted from the study. The algorithm of reporting hospital infections, the National Hospital Infections Control Program, and the files of the 223 patients who were hospitalized with hospital-acquired infections were used to collect information. The collected information was analyzed using the SPSS V. 17 software, and the chi-square test and the t-test together with descriptive statistics were employed for analysis.
This study has been approved by the ethical committee Qazvin University of Medical Sciences.
Results
During The percentages of hospital infections in the various wards of each of the three hospitals were determined. At Hospital A, the ICU ward ranked first with 13.7 percent (50 of the 363 hospitalized during the eight months had hospital infections) and the PICU ward came in second with 7.5 percent (nine of the 119 hospitalized in this ward developed hospital infections). The nerve surgery with 1.4 percent (10 of the 707 hospitalized), and the burn ward with 1.1 percent (three of the 269 hospitalized) ranked third and fourth, respectively. The surgery ward with 0.7 percent (22 of the 3085 hospitalized), and the other wards with 0.53 percent (four of the 747 hospitalized) came in fifth and sixth, respectively. The orthopedic ward with 0.38 percent (13 of the 3404 hospitalized) ranked last. During these eight months, 114 patients died at Hospital A, 30 of whom had developed hospital infections. In all, 111 cases of hospital infections were detected in the different wards of Hospital A (Table 1, Figure 1) .
At Hospital C, as in Hospital A, the ICU wards ranked first with the average percentage of 12.5 percent (14 of the 112 hospitalized patients had hospital infections) and the surgery ICU ward came in second with 10.6 percent (15 of the 141 hospitalized patients developed hospital infections). The neurosurgery ward with 1.97 percent (21 of the 1066 hospitalized), the internal medicine ward number 2 with 1.06 percent (8 of the 751 hospitalized), and the internal medicine ward number 1 with 1.03 percent (eight of the 770 hospitalized) ranked third to fifth, respectively. The infection ward with 1 percent (9 of the 895 hospitalized), the CCU number 1 with 0.92 percent (four of the 434 hospitalized), and the women's CCU with 0.71 percent (nine of the 1262 hospitalized) came in sixth to eighth, respectively. The internal medicine ward number 2 with 0.2 percent (two of the 940 hospitalized), the CCU number 2 with 0.14 percent (one of the 695 hospitalized), and the internal ward number 4 with 0.12 percent (one of the 827 hospitalized) ranked ninth to eleventh, respectively. The men's CCU came in last with 0.07 percent (one of the 1382 patients) ranked last. During the eight months, 202 patients died at this hospital, 19 of whom had developed hospital infections. In all, 75 cases of hospital infections were detected in all of the wards of Hospital C (Table 2, Figure 2 ). The same trend was found in Hospital B. The NIVU with 20 percent (19 of the 94 hospitalized patients had hospital infections) and the PICU with 3.24 percent (five of the 154 hospitalized patients developed hospital infections) had the largest percentages of hospital infections. The newborn ward with 0.54 percent (six of the 1106 hospitalized), the infection ward with 0.38 percent (six of the 1546 hospitalized), the internal medicine ward with 0.06 percent (one of the 1445 hospitalized), and the ENT ward with zero percent ranked third to last, respectively. During the eight months, two of the total 30 patients who died at Hospital B had developed hospital infections (Table 3, Figure 3) .
The common types of hospital infections observed at the three hospitals were as follows. At Hospital A, pneumonia with 40 percent ranked as the most common hospital infection and skin-and soft tissue-infections with 11 percent came in second. Symptomatic urinary tract infections with 8.9 percent, deep surgical site infections (ssi-st) with eight percent, eye, ear, nose, throat, upper respiratory system (eent-ur) with 6.2 percent, the superficial surgical site infections (ssi-skin) with 4.4 percent, and other causes of infections with 1 -2 cases during the eight months ranked second to last, respectively.
At Hospital C, symptomatic urinary tract infections (uti-suti) with 59 percent of the total cases were the most common hospital infection, while pneumonia with 30 percent and bsi-lcbi (that is, lab certified blood infections) with 10 percent ranked second and third, respectively.
At Hospital B, pneumonia with 21.6 percent, bsi-lcbi (that is, lab certified blood infections) with 21 percent, lower respiratory system infections (lri-lung) with 16.2 percent, clinical space blood infections (bsi-csep) with 16 percent, and infections caused by other agents with 1 -2 cases during the eight months ranked first to last as the most common hospital infections, respectively. Furthermore, in surgical operations at these three hospitals, the most invasive operations performed on patients suffering from hospital infections included surgical operations, urinary catheters, venous catheters, tracheal tube, suction, ventilator, and venous feeding.
The hospitalization periods of patients afflicted with hospital infections varied from two to 117 days, with the most frequents periods being from two to 21 days and the second most frequent period from 22 to 41 days.
The chi-square test was employed to study the relationship between the hospitalization periods and the wards were the patients were hospitalized. Since the conditions for conducting this test were not satisfied, the method of combining columns and rows was used. Based on this test, there was a statistically significant relationship between hospitalization periods and the wards in which the patients were hospitalized (P < 0.05).
Concerning the hospitalization periods of the patients in the related wards, it was observed that the average periods for men and women were about 23 and 22 days, respectively. The independent two-sample t-test was used to study the statistical significance of this difference. First, the Levene statistical test was used to investigate equality of variance between the two groups of women and men patients. Results indicated that the two groups had statistically identical variances (at P < 0.05), and therefore, the independent two-sample t-test was used with the assumption of equality of variances. This test showed that there were no statistically significant differences between the hospitalization periods of the two groups at the error level of five percent (P > 0.05).
Discussion
In this research, 242 of 25,851 patients (that is, 0.09 percent of all the patients) hospitalized at the three hospitals during the first eight months of the year 2012 developed hospital infections. This is a higher percentage than the 0.04 percent found in the study conducted by Akbari et al. Ding et al. carried out a study during 2003 to 2007 and noted that 26.8 percent of the 1980 patients admitted at different times to the hospitals developed hospital infections [8] . It is noteworthy that, according to international standards, the acceptable levels of hospital infections vary from five to 20 percent [9] . The average eight-month rates of hospital infections in our research were lower than the corresponding rates in the United States (5 -10 percent), in the European countries (7.7 percent), and in the East Mediterranean countries (11.8 percent) . This, very probably, is due to faults in hospital infection detection and in reporting. However, the average rates of hospital infections at the ICUs in the three hospitals in our research were similar to those of the hospitals in the Middle East.
The average hospitalization period for men and women patients at the wards were about 23 and 22 days, respectively, which does not show any statistical differences at the error level of five percent (P > 0.05). However, in the study conducted by Farzianpour et al. it was found that there were significant relationships between the variables of gender, age, marital status, place of residence, occupation, referral types, type of insurance, reasons for hospitalization, and the conditions of the patients discharged from hospitals with their hospitalization periods [1] [2] .
Our findings indicate that the highest percentage of hospital infections take place at the ICUs. These results are in conformity with those found in the research conducted by Salimi et al. [10] - [12] and by Akbari et al. [7] . In the study carried out by Hawkins, the ICU, with 20.6 percent, was the ward with a high rate of hospital infections and the associated risk factors were mechanical ventilation, using invasive treatments, and the threats to immunity [13] . High rates of hospital infection at the ICU could be due to causes such as patient susceptibility, periods of hospitalization, and too many diagnostic tests performed on patients. However, in most of the other wards the rates of hospital infections were lower due to lack of susceptibility of hospitalized patients, the large numbers of patients admitted to these wards, and their earlier discharge from the wards compared to patients hospitalized at the ICU. However, Salimi has reported the low quality of nursing care at the ICUs as one of the main reasons for the higher than the acceptable level of spread of UTI and VAP infections at ICUs [12] . Akbari et al. have also stated that one of the reasons for the high percentage of hospital infections at the ICUs compared to other wards is the transfer of patients (on whom invasive treatments such as bladder catheterization or tracheal tube operations may have been performed) from other wards to the ICUs [7] . In studying the situation of structural factors (physical systems and equipment) at the ICUs, it was found that these units, despite enjoying suitable equipment and tools, suffered from faults in the physical space. This while in engineering and structural designs of the ICUs sufficient space must be provided for the staff to look after the patients and provisions must be made for the prevention of cross-transmission of infections to patients [14] . Because the three hospitals in our study are old, and since they lack suitable architectural designs, personnel education at these hospitals alone cannot bring down the rates of hospital infections to the levels considered in the long-term plans of the hospitals.
Urinary tract infections were highest at Hospital C and Hospital A ranking second in this respect, while no cases of urinary tract infections were reported from Hospital B. This is in agreement with studies conducted bu CDC during 1991 to 2002 in which it was reported that urinary infections and pneumonia were the most common hospital infections [15] [16] . This was also confirmed in a study carried out by Vafaei who reported that the most common hospital infections were urinary infections and pneumonia, and that the most invasive operations were the use of urinary and venous catheters in patients suffering from urinary infections and pneumonia [17] . It was also confirmed in research conducted by Ghorbani Birgani that the highest percentages of infections were those of the urinary and respiratory infections [18] . In research carried out in the United States it was shown that more than 40 percent of annual hospital infections were urinary infections most of which were caused by using urinary catheters [19] . According to the study conducted by Richards et al. concerning hospital infections in the ICUs of hospitals in the United States, urinary tract infections, at 31 percent, were the most common [20] . These results are compatible with those we found in our study.
Lab-certified blood infections (bsi-lcbi) at the children's Hospital B ranked second. This is in agreement with conducted research in which it was found that blood infections are one of the most important reasons for being afflicted with hospital infections in children's hospitals [21] [22] . Blood infections ranked second at Hospital C. In the study carried out by Jeyan et al., it was found that the most common hospital infections were blood infections and surgical site infections in the children's ward, and that the use of invasive equipment was the most important causal factor of these infections [23] .
In all, E. coli and Pseudomonas were the most common agents causing infections at the three hospitals with Staphylococcus being the third most common cause. This is in agreement with conducted studies in which it has been found that Enterococci, Acetinobacter, Pseudomonas, Staphylococcus, and Escherichia coli are the most common and effective bacteria causing hospital infections [4] [24]- [26] . In the research carried out by Maasoomi at a children's medical center, it was found that Pseudomonas aeruginosa was the most common cause of hospital infections and Staphylococcus aurous ranked second and Salmonella came in third [27] . In another study conducted by Jeyan on PICU patients, Staphylococci were the most common cause of hospital infections and Enterobacter [23] . In the research carried out by Jean Louise et al. on the spread and result of infections at ICU, it was found that resistant types of Staphylococci, Acetinobacter, and Pseudomonas candida [28] caused these hospital infections. In a study conducted in Isfahan, Staphylococcus aureus ranked first and Escherichia coli came in second as the most common causes of hospital infections [29] .
In all, the most invasive procedures performed on patients afflicted with hospital infections were surgical operations, urinary catheters, venous catheters, tracheal tube, suction, ventilator, and venous feeding, respectively. Hospital infections can be substantially reduced through education. In the study conducted by Barrack, the type of hospital, use of suction, and surgical operations had significant relationships with hospital infections [30] . However, in research carried out by Mariano et al. on the comparison of patients with regard to being afflicted with pneumonia at ICU, it was found that patients who used ventilators were more at the risk of developing pneumonia [31] . In research conducted by Ken, ICU at 20.6 percent was found as the ward with high rates of hospital infections and the risk factors related to these infections were mechanical ventilation and the use of invasive procedures endangering the immunity of patients [13] . In another study, the rate of mortality directly resulting from infections was reported to be 26 percent, with blood infections at 40 percent the leading infection at ICU, especially when venous catheters were used [32] .
In our research, there were a total of 111 cases of infection in the wards of Hospital A which does not match the total of 112 cases of infections at this hospital. Moreover, in Hospital C the total number of infection cases in the wards was 75, while the total cases of infection at this hospital was 93. The reason for this discrepancy could be circulation of patients and the changing of the wards at which they were hospitalized.
The average rates of hospital infections at the three hospitals were lower than the corresponding rates of hospitals in the Unites States and of European and East Mediterranean countries. This, very probably, could be due to faults in the system of detecting patients and in reporting. Therefore, results of our research lead us to a more careful study of reports of hospital infections announced by hospitals, to standardization of reports handed in, and to solving existing problems. Moreover, because of the high rates of hospital infections especially at ICU, authorities must give top priority to designing educational plans for informing staff and patients and for providing suitable facilities in these wards.
Conclusion
Hospital A showed more fluctuations than the other two hospitals regarding the rate of monthly hospital infections and had more cases of pneumonia compared to them. Hospital C ranked second in cases of pneumonia. Therefore, it can be concluded that respiratory system infections are the most common infections and authorities must design suitable educational programs and inform staff and patients of this situation and in their plans give top priority to the provisioning of necessary facilities.
